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does not always hold. There is a specific effect due to the ' V term in our formula for resistance. This may to some extent hi- neutralized by the tendency of the "gaps" in the liquid condition to function in the second way, decreasing instead of increasing the resistance with increasing amplitude. Furthermore, it is not certain to what extent our deduction of the variation of amplitude with temperature and pressure is valid for the liquid. We assumed that the energy of atomic vibration was either potential or else kinetic energy of to and fro motion. Now in the liquid there is probably some rotational energy as well. The exact relation between the translational and the rotational energies in the liquid is not yet clear, so that we do not know how large an effect to expect on this account. It seems evident, however, that the direction of the effect will be to decrease somewhat the temperature coefficient of amplitude, because part at least of the energy will be rotational, ami therefore the translational energy, and so the amplitude, cannot increase as rapidly with increasing temperature as if we had supposed all the energy to be translational.
The entire theoretical significance of this observation as to the ratio of the temperature coefficients of solid and liquid may therefore not yet be completely clear, but at any rate the observation itself is to be kept in mind. I am not aware that this relation has been previously noticed.
13. The considerations of the last section have an application to the temperature coefficient of resistance of the liquid at high temperatures. Write the formula for the resistance in the form
RL = const rinllL.
Now the free path, 1L1 is inversely proportional to the chance, /}, that the free flight of the electron will be terminated in passing from atom to atom. Let us analyze this chance of termination into two parts. One will depend on the haphazard orientation of the atoms with respect to each other, and will be independent of temperature, and the other will depend on the amplitude, and will, as before, be proportional to the amplitude, if we can neglect the pure volume effect, antl the tendency of the gaps to function in the second way. Hence we may write
which gives
RL = const rW(A + a),
Differentiate this with respect to the temperature, giving,
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